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Art Unit: 2884 

DETAILED ACTION 

Oath/Declaration 

1 . The oath or declaration is defective. A new oath or declaration in compliance 
with 37 CFR 1 .67(a) identifying this application by application number and filing date is 
required. See MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: 

It does not identify the foreign application (2003-076831 filed in Japan on 
20 March 2003) for patent or inventor's certificate on which priority is claimed 
pursuant to 37 CFR 1 .55, and any foreign application having a filing date before 
that of the application on which priority is claimed, by specifying the application 
number, country, day, month and year of its filing. 

2. Receipt is acknowledged of papers filed under 35 U.S.C. 1 1 9 (a)-(d) based on an 
application (2003-076831 ) filed in Japan on 20 March 2003. Applicant has not complied 
with the requirements of 37 CFR 1.63(c), since the oath, declaration or application data 
sheet does not acknowledge the filing of the foreign application. A new oath, 
declaration or application data sheet is required in the body of which the present 
application should be identified by application number and filing date. 

Specification 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-4, 6, and 8-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Farrokhnia et al. (US 6,231 ,231 ). 

It should be noted that a claim containing a "recitation with respect to the manner 
in which a claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art apparatus" if the prior art apparatus teaches all the 
structural limitations of the claim (MPEP § 21 14). Thus, "used for" was not given any 
patentable weight since visual and/or quantitative evaluation does not impose any 
structural limitations on the claimed phantom. 

In regard to claim 1, Farrokhnia etal. disclose (Figs. 1-3) a phantom (100, 200, 
300) for use in inspection of radiation imaging system which inspection is carried out by 
evaluating a radiation image obtained by imaging said phantom by using said radiation 
imaging system as to at least one image quality evaluation item, said phantom (100, 
200, 300) comprising: 

(a) a base plate (110, 210, 310); 

(b) a first member (150, 160, 170, 250, 260, 270, 350, 360, 370) disposed on said 
base plate (110, 210, 310) and having a first image quality evaluating pattern (e.g., 
290, 295, 180, 390, 395) formed thereon to be used for evaluation as to a 
predetermined image quality evaluation item; and 
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(c) a second member (150, 160, 170, 250, 260, 270, 350, 360, 370) disposed on said 
base plate (110, 210, 310) and having a second image quality evaluating pattern 
(e.g., 375) formed thereon to be used for evaluation as to said predetermined 
image quality evaluation item. 
In regard to claim 2 which is dependent on claim 1 , Farrokhnia et at. also 
disclose (Figs. 1-3 and 12-14) that said first image quality evaluating pattern (e.g., 290, 
295, 180, 390, 395) includes at least one of a wire mesh pattern formed of plural kinds 
of wire meshes having different wire pitches, a bar pattern and a radial pattern in the 
case where said predetermined image quality evaluation item is sharpness (column 6, 
lines 5-21; column 6, line 49 to column 7, line 3) of said radiation image; and said 
second image quality evaluating pattern (e.g., 375) includes at least one of a edge 
pattern, a slit pattern and a rectangular wave pattern in the case where said 
predetermined image quality evaluation item is the sharpness (column 7, lines 18-58) of 
said radiation image. 

In regard to claim 3 which is dependent on claim 1 , Farrokhnia et al. also 
disclose (Figs. 1-3 and 11) that said first image quality evaluating pattern (e.g., 1110, 
1 120, 1 130) includes a Burgere's phantom constituted of a plurality of members in 
which either one of size and thickness is different between said plurality of members in 
the case where said predetermined image quality evaluation item is contrast resolution 
(column 5, line 52 to column 6, line 4) of said radiation image. 

In regard to claim 4 which is dependent on claim 1 , "used for" was not given any 
patentable weight since it does not impose any structural limitations on the empty region 
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of the claimed phantom. Farrokhnia et al. also disclose (Figs. 1-3) that an empty region 
(1 35) is formed in said base plate. 

In regard to claim 6 which is dependent on claim 1 , Farrokhnia et al. also 
disclose (Figs. 1-3 and 10) that said first and second image quality evaluating patterns 
(e.g., 152, 154) include step-like patterns formed of a plurality of metal plates having 
thicknesses different from each other in the case where said predetermined image 
quality evaluation item is one of linearity and dynamic range (column 5, lines 31-51) of 
said radiation image. 

In regard to claim 8, Farrokhnia etal. disclose (Figs. 1-3) a phantom (100, 200, 
300) for use in inspection of radiation imaging system which inspection is carried out by 
evaluating a radiation image obtained by imaging said phantom by using said radiation 
imaging system as to at least one image quality evaluation item, said phantom (100, 
200, 300) comprising: 

(a) a base plate (110, 210, 310); 

(b) at least one member (150, 160, 170, 250, 260, 270, 350, 360, 370) disposed on 
said base plate (110, 210, 310) and having an image quality evaluating pattern 
(e.g., 190, 195) formed thereon to be used for a predetermined image quality 
evaluation item; and 

(c) a plurality of markers (130, 140, 230, 240, 330, 340), respectively disposed at a 
plurality of positions different from each other on said base plate (110, 210, 310), 
for use of detecting a position of said image quality evaluating pattern (e.g., 190, 
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195) in said radiation image {i.e., landmarks; column 5, lines 21-30; column 7, line 
59 to column 8, line 1 1 ). 

In regard to claim 9 which is dependent on claim 8; Farrokhnia et al. also 
disclose (Figs. 1-3) that said plurality of markers (130, 140, 230, 240, 330, 340) have 
radiation transmittances different (column 5, lines 15-21) from that in other region of 
said phantom (100, 200, 300). 

In regard to claim 10 which is dependent on claim 8, Farrokhnia et al. also 
disclose (Figs. 1-3) that said plurality of markers (130, 140, 230, 240, 330, 340) have 
shapes different from that of said image quality evaluating pattern (e.g., 190, 195). 

In regard to claim 11 which is dependent on claim 8, Farrokhnia et al. also 
disclose (Figs. 1-3) that said plurality of markers (130, 140, 230, 240, 330, 340) includes 
at least three markers. 

6. Claims 20, 22, 24, 31, and 33 are rejected under 35 U.S.C. 102(a) as being 

anticipated by Farrokhnia et al. (US 6,694,047). 

In regard to claim 20, Farrokhnia et al. disclose a medical image processing 

apparatus for evaluating image quality of a radiation image obtained by using a 

radiation imaging system, thereby performing inspection of said radiation imaging 

system, said medical image processing apparatus comprising: 

(a) position detecting means (column 10, line 63 to column 1 1 , line 20; column 1 1 , 
line 44 to column 12, line 51) for detecting, when image data representing a 
radiation image obtained by imaging a phantom having an image quality 
evaluating pattern as to at least one image quality evaluation item and a plurality 
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of markers respectively disposed at a plurality of positions different from each 
other by using said radiation imaging system is inputted, a position of said 
phantom in said radiation image by using said plurality of markers; 

(b) comparison and calculating means (column 12, lines 52-63) for comparing the 
position of said phantom detected by said position detecting means with a 
reference position of said phantom in said radiation image, and calculating an 
amount, of difference in a linear direction and a rotational direction; 

(c) search area changing means (column 12, line 64 to column 13, line 16) for 
changing a search area, which is a region within said radiation image to be 
measured as to a predetermined image quality evaluation item, on the basis of the 
amount of difference calculated by said comparison and calculating means; 

(d) physical amount calculating means (column 13, line 46 to column 15, line 60) for 
performing measurement as to said predetermined image quality evaluation item 
within the search area changed by said search area changing means, and 
calculating a physical amount representing characteristic of said radiation image; 

(e) determination criterion changing means (column 13, line 46 to column 15, line 60) 
for changing a determination criterion to be used for determining the image quality 
of said radiation image, on the basis of the amount of difference calculated by said 
comparison and calculating means; and 

(f) determination means (column 13, line 46 to column 15, line 60) for determining the 
image quality of said radiation image by using said physical amount calculated by 
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said physical amount calculating means, on the basis of the determination criterion 

changed by said determination criterion changing means. 
In regard to claim 22, Farrokhnia et al. disclose a medical image processing 
apparatus for evaluating image quality of a radiation image obtained by using a 
radiation imaging system, thereby performing inspection of said radiation imaging 
system, said medical image processing apparatus comprising: 

(a) position detecting means (column 10, line 63 to column 11, line 20; column 11, 
line 44 to column 12, line 51) for detecting, when image data representing a 
radiation image obtained by imaging a phantom having an image quality 
evaluating pattern as to at least one image quality evaluation item and a plurality 
of markers respectively disposed at a plurality of positions different from each 
other by using said radiation imaging system is inputted, a position of said 
phantom in said radiation image by using said plurality of markers; 

(b) comparison and calculating means (column 12, lines 37-51) for comparing the 
position of said phantom detected by said position detecting means with a 
reference position of said phantom in said radiation image, and calculating an 
amount of difference in a linear direction and a rotational direction; 

(c) image correcting means (column 12, lines 37-51) for correcting the position of 
said phantom in said radiation image so that the amount of difference calculated 
by said comparison and calculating means is reduced; 

(d) physical amount calculating means (column 13, line 46 to column 15, line 60) for 
performing measurement with respect to an image of said phantom, of which 
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position is corrected by said image correcting means, as to a predetermined image 
quality evaluation item, and calculating a physical amount representing 
characteristic of said radiation image; and 
(e) determination means (column 13, line 46 to column 15, line 60) for determining 
the image quality of said radiation image on the basis of the physical amount 
calculated by said physical amount calculating means. 
In regard to claim 24, Farrokhnia et al. disclose a method of evaluating image 
quality of a radiation image obtained by using a radiation imaging system, thereby 
inspecting said radiation imaging system, said method comprising the steps of: 

(a) inputting image data representing a radiation image obtained by radiation imaging 
of a phantom having a plurality of image quality evaluating patterns as to image 
quality evaluation items including at least measurement of linearity, sharpness and 
contraction ratio (column 2, line 66 to column 3, line 17); 

(b) detecting a position of said phantom in said radiation image on the basis of the 
image data inputted at step (a) (column 10, line 63 to column 1 1 , line 20; column 
1 1 , line 44 to column 1 2, line 51 ); 

(c) performing measurement as to the image quality evaluation items including 
measurement of at least linearity, sharpness and contraction ratio on the image of 
said phantom on the basis of the image data inputted at step (a) (column 13, line 
46 to column 15, line 60); and 

(d) determining the image quality of said radiation image on the basis of 
measurement result obtained at step (c) (column 13, line 46 to column 15, line 60). 
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In regard to claim 31 , Farrokhnia et at. disclose a method of evaluating image 
quality of a radiation image obtained by using a radiation imaging system, thereby 
inspecting said radiation imaging system, said method comprising the steps of: 

(a) inputting an image data representing a radiation image obtained by radiation 
imaging of a phantom having an image quality evaluating pattern as to at least one 
image quality evaluation item and a plurality of markers respectively disposed at a 
plurality of positions different from each other (column 2, line 66 to column 3, line 
17); 

(b) detecting a position of said phantom in said radiation image by using said plurality 
of markers on the basis of the image data inputted at step (a) (column 10, line 63 
to column 1 1 , line 20; column 1 1 , line 44 to column 1 2, line 51 ); 

(c) comparing the position of said phantom detected at step (b) with a reference 
position of said phantom in said radiation image, and calculating an amount of 
difference in a linear direction and a rotational direction (column 12, lines 52-63); 

(d) changing a search area, which is a region within said radiation image to be 
measured as to a predetermined image quality evaluation item, on the basis of the 
amount of difference calculated at step (c) (column 12, line 64 to column 13, line 
16); 

(e) performing measurement in the search area changed at step (d) as to said image 
quality evaluation items, and calculating a physical amount representing 
characteristic of said radiation image (column 13, line 46 to column 15, line 60); 
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(f) changing a determination criterion to be used for evaluating the image quality of 
said radiation image on the basis of the amount of difference calculated at step (c) 
(column 13, line 46 to column 15, line 60); and 

(g) evaluating the image quality of said radiation image by using the physical amount 
calculated at step (e) on the basis of the determination criterion changed at step (f) 
(column 13, line 46 to column 15, line 60). 

In regard to claim 33, Farrokhnia et al. disclose a method of evaluating image 
quality of a radiation image obtained by using a radiation imaging system, thereby 
inspecting said radiation imaging system, said method comprising the steps of: 

(a) inputting an image data representing a radiation image obtained by radiation 
imaging of a phantom having an image quality evaluating pattern as to at least one 
image quality evaluation item and a plurality of markers respectively disposed at a 
plurality of positions different from each other (column 2, line 66 to column 3, line 
17); 

(b) detecting a position of said phantom in said radiation image by using said plurality 
of markers on the basis of the image data inputted at step (a) (column 10, line 63 
to column 1 1 , line 20; column 1 1 , line 44 to column 12, line 51 ); 

(c) comparing the position of said phantom detected at step (b) with a reference 
position of said phantom in said radiation image, and calculating an amount of 
difference in a linear direction and a rotational direction (column 12, lines 37-51); 

(d) correcting the position of said phantom in said radiation image so that the amount 
of difference calculated at step (c) is reduced (column 12, lines 37-51); 



Application/Control Number: 10/790,142 Page 12 

Art Unit: 2884 

(e) performing measurement with respect to the image of said phantom, of which 
position has been corrected at step (d), as to a predetermined image quality 
evaluation item, and calculating a physical amount representing characteristic of 
said radiation image (column 13, line 46 to column 15, line 60); and 

(f) determining the image quality of said radiation image on the basis of the physical 
amount calculated at step (e) (column 13, line 46 to column 15, line 60). 

Claim Rejections • 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrokhnia et al. (US 6,231 ,231 ) in view of Vuylsteke et al. (US 5,804,81 9). 



Application/Control Number: 10/790,142 Page 13 

Art Unit: 2884 

In regard to claim 5 which is dependent on claim 1 , the phantom of 
Farrokhnia etal. lacks that said second image quality evaluating pattern includes a 
scale pattern in the case where said predetermined image quality evaluation item is 
contraction ratio of said radiation image. Vuylsteke et al. teach (column 2, line 57 to 
column 4, line 30) to provide a ruler, in order to determine geometric distortion. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
of the invention to provide a scale pattern in the phantom of Farrokhnia et al., in order to 
determine geometric distortion such as a contraction ratio. 

10. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrokhnia et al. (US 6,231 ,231 ) in view of Vogl et al. (US 4,126,789). 

In regard to claim 7 which is dependent on claim 1 , the phantom of 
Farrokhnia et al. lacks that said base plate constitutes a part of a case for housing said 
first and second members; and said phantom further comprises a lid for covering said 
case. Vogl et al. teach (column 2, lines 7-57) to provide a case which can be filled 
scattering medium, in order to obtain a phantom which closely simulates the 
environment of a human body. Therefore it would have been obvious to one having 
ordinary skill in the art at the time of the invention to provide a case with a lid which 
incorporates the base plate of Farrokhnia et al., in order to obtain a modular phantom 
which can be filled with a scattering medium so as to closely simulate the environment 
of a human body when so desired. 

11. Claims 21, 23, 26, 32, and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Farrokhnia et al. (US 6,694,047) in view of Lang (US 2002/0067798). 
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In regard to claim 21 (which is dependent on claim 20), claim 23 (which is 
dependent on claim 22), claim 26 (which is dependent on claim 24), claim 32 (which is 
dependent on claim 31 ), and claim 34 (which is dependent on claim 33), the apparatus 
and method of Farrokhnia et al. lacks control means for controlling notification of a 
maintenance center of existence of an abnormality when the determination means has 
determined that abnormality of the image quality exists in said radiation image. Lang 
teaches (paragraphs 7-23) that x-ray images and/or data (e.g., calibration images and 
associated data) can be distributed over a network to a variety of different recipients for 
further analysis and/or action. Therefore it would have been obvious to one having 
ordinary skill in the art at the time of the invention to provide a control means for 
controlling notification which is connected to a network in the apparatus and method of 
Farrokhnia et al., in order to distribute x-ray images and/or data to a variety of different 
recipients (e.g., a maintenance center) for further analysis and/or action. 
12. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrokhnia et al. (US 6,694,047) in view of Farrokhnia et al. (US 6,231 ,231 ). 

In regard to claim 25 which is dependent on claim 24, the method of 
Farrokhnia et al. lacks that step (d) includes determining the image quality by comparing 
the measurement result obtained at step (c) with past measurement result. 
Farrokhnia etal. teach (US 6,231,231 column 2, lines 37-42) that trending is known in 
the art as comparing x-ray system parameters over time to establish a trend of x-ray 
system parameters, in order to evaluate the x-ray system performance over time. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
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of the invention to perform trending in the method of Farrokhnia et al., in order to 
evaluate the x-ray system performance over time. 

1 3. Claims 27-29 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Farrokhnia ef al. (US 6,694,047) in view of Schulze-Ganzlin et al. (US 5,539,799). 

In regard to claims 27-29, Farrokhnia et al. disclose a method of evaluating 
image quality of a radiation image obtained by using a radiation imaging system for 
performing radiation imaging to record radiation image information on a recording 
medium, reading out the radiation image information from the recording medium to 
generate image data, subjecting the image data to a predetermined image processing 
to display or output the radiation image, thereby inspecting said radiation imaging 
system, said method comprising the steps of: 

(a) inputting an image data representing a radiation image obtained by radiation 
imaging of a phantom having an image quality evaluating pattern to be used for 
visual evaluation and an image quality evaluating pattern to be used for 
quantitative evaluation as to a predetermined image quality evaluation item 
(column 2, line 66 to column 3, line 17); 

(b) performing quantitative measurement with respect to the image data inputted at 
step (a) as to said predetermined image quality evaluation item (column 1 3, line 46 
tq column 15, line 60); and 

(c) displaying or outputting the radiation image on the basis of the image data 
inputted at step (a) (column 4, lines 53-55). 



Application/Control Number: 10/790,142 Page 16 

Art Unit: 2884 

The method of Farrokhnia et al. lacks displaying result of quantitative evaluation based 
on the measurement result and at least one of imaging condition when said radiation 
imaging has been carried out, image reading condition when the radiation image 
information has been read out from said recording medium, image processing condition 
when the image processing has been made on the input image data and display 
condition when said radiation image is displayed and determining the image quality of 
said radiation image on the basis of measurement result and inspection result obtained 
by visually observing the displayed or outputted radiation image to perform inspection 
as to said predetermined image quality evaluation item. Schulze-Ganzlin et al. teach 
(column 1, lines 61-65) that a subjective visual assessment can be further supported or 
supplemented by a computer-aided analysis of measurement results. Therefore it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention to display the radiation image together with relevant information (e.g., imaging 
condition and computer-aided analysis of measurement results) in the method of 
Farrokhnia et al., in order to a subjective visual assessment which is supported or 
supplemented by a computer-aided analysis of measurement results. 
14. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrokhnia etal. (US 6,694,047) in view of Schulze-Ganzlin et al. (US 5,539,799) as 
applied to claim 27 above, and further in view of Lang (US 2002/0067798). 

In regard to claim 30 which is dependent on claim 27, Lang is applied as in 
claims 21, 23, 26, 32, and 34 above. 
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Allowable Subject Matter 

1 5. Claims 1 2-1 9 are allowed. 

1 6. The following is a statement of reasons for the indication of allowable subject 
matter: the instant application is deemed to be directed to an nonobvious improvement 
over the invention patented in US Patent 6,231 ,231 (Farrokhnia et a/.). The 
improvement comprises in combination with other recited elements, determination 
means for determining the image quality of said radiation image on the basis of 
measurement result obtained by said measuring means and the inspection result 
inputted by using an inputting means to be used for inputting inspection result as to said 
predetermined image quality evaluation item obtained by visually observing the 
displayed or outputted radiation image as recited in claims 12-19. 

Conclusion 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shun Lee whose telephone number is (571) 272-2439. 
The examiner can normally be reached on Tuesday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571 ) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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